1,4-butanediyl-bismethanethiosulfonate (BMTS) induces apoptosis through reactive oxygen species-mediated mechanism.
Although methane sulfonate compounds are widely used for the protein modification for their selectivity of thiol groups in proteins, their intracellular signaling events have not yet been clearly documented. This study demonstrated the methane sulfonate chemical 1,4-butanediyl-bismethanethiosulfonate (BMTS)-induced cascades of signals that ultimately led to apoptosis of Jurkat cells. BMTS induced apoptosis through fragmentation of DNA, activation of caspase-9 and caspase-3, and downregulation of Bcl-2 protein with reduction of mitochondrial membrane potential. Moreover, BMTS intensely and transiently induced intracellular reactive oxygen species (ROS) production and ROS produced by BMTS was mediated through mitochondria. We also found that a reducing agent dithiothreitol (DTT) and an anti-oxidant N-acetyl cysteine (NAC) inhibited BMTS-mediated caspase-9 and -3 activation, ROS production and induction of Annexin V/propidium iodide double positive cells, suggesting the involvement of ROS in the apoptosis process. Therefore, this study further extends our understanding on the basic mechanism of redox-linked apoptosis induced by sulfhydryl-reactive chemicals.